The regulation of competence to replicate in meiosis by Cdc6 is conserved during evolution.
DNA replication licensing is an important step in the cell cycle at which cells become competent for DNA replication. When the cell cycle is arrested for long periods of time, this competence is lost. This is the case for somatic cells arrested in G0 or vertebrate oocytes arrested in G2. CDC6 is a factor involved in replication initiation competence which is necessary for the recruitment of the MCM helicase complex to DNA replication origins. In Xenopus, we have previously shown that CDC6 is the only missing replication factor in the oocyte whose translation during meiotic maturation is necessary and sufficient to confer DNA replication competence to the egg before fertilization (Lemaitre et al., 2002: Mol Biol Cell 13:435-444; Whitmire et al., 2002: Nature 419:722-725). Here, we report that this oogenesis control has been acquired by metazoans during evolution and conserved up to mammals. We also show that, contrary to eukaryotic metazoans, in S. pombe cdc18 (the S. pombe CDC6 homologue), CDC6 protein synthesis is down regulated during meiosis. As such, the lack of cdc18 prevents DNA replication from occurring in spores, whereas the presence of cdc6 makes eggs competent for DNA replication.